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(54) OPTICAL DISK 

(57)Abstract: 

PURPOSE: To record information with high density or to 
accurately reproduce the information recorded with high 
density by providing a shutter layer incorpo rating 
semiconductor particles on a base plate. 
CONSTITUTION: The optical disk 1 is provided with the 
base plate 11 . a shutter layer 1 7 formed to the base 
plate 1 1 and an optical reflection layer 1 9 formed on the 
shutter layer 1 7. The base plate 1 1 is formed usually to 
be a disk, a flat face 1 1 a is formed to the side face of 
the base 1 1 toward the light source of light beams and 
plural information pits 12 corresponding to information 
such as an audio signal and a video image, etc., are 
formed to the other side 1 lb. The shutter layer 17 is 
formed by scattering semiconductor particles selected 
by GdS or amorphous Si, etc., into a glass or resin 
matrix to stop the diameter of an optical beam radiating 
from the base 1 1 for read or write. Thus, pits with high 
density recording having not been read in a conventional 
disk are surely read. 




19 1Tb 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An optical disc, wherein it has a shutter layer for extracting a path of an optical beam 
irradiated via direct or an interiayer for read-out or writing on a substrate and this shutter layer 
contains a semiconductor particulate. 

[Claim 2]Said shutter layer in a matrix of glass or resin CdS, CdSe. CdS Se. , GaAs, an 
amorphous silicon, CdTe. The optical disc according to claim 1 making it come to distribute at 
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least one sort of semiconductor particulates selected from CdSe, ZnO, ZnS, ZnSe, ZnTe, GaP, 
GaN, AlAs, AlP, AlSb, and amorphous SiC. 

[Claim 3]The optical disc according to claim 1 or 2 containing said semiconductor particulate at 
5-70-mol% of a rate in a shutter layer. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the optical disc which can record the optical disc 
which is an optical recording medium which records the signal of varieties of information, such as 
a sound and an image, especially information with high density, or can play correctly the 
information recorded with high density. 
[0002] 

[Description of the Prior Art] Generally, an optical disc has a center hall in the center section, 
and information is recorded as one track which led to the periphery of this center hall in the 
shape of a spiral. As this kind of recording disk is conventionally shown in drawing 4 (a), the 
information pit section 12 of the uneven shape corresponding to information is formed on the 
transparent disc substrates 11, such as an acrylic resin (Polymethyl methacrylate;PMMA), The 
aluminum film 15 of reflectance high on the disc substrate 1 1 in which this information pit 
section 12 was formed is vapor-deposited, and the protective layers 16, such as a plastic, are 
formed on this aluminum film 15, and it is constituted. 

[0003]It projects on the information pit section 12 of the track which is the target of playback of 
the optical beams 30, such as a laser beam, from the disc substrate 1 1 side transparent when 
playing a recording disk to the information based on said composition, The catoptric light 32 
which the catoptric light 31 reflected by the mirror surface part between pits without the 
information pit section 12 was detected as as shown in drawing 4 (b). and was reflected by 
the information pit section 12 is detected as "dark." Thus, each record pits 12a and 12b of the 
information pit section 12 and the information corresponding to 12c — will be reproduced by the 
catoptric light of and "dark." 
[0004] 

[Problem(s) to be Solved by the InventionjSince they were constituted as mentioned above, 
when an optical disc of said former and a regeneration method for the same narrowed the track 
pitch of the ****** track, densification of the information is carried out and it is recorded. It had 
the problem that would cover two or more tracks of this recording disk that carried out 
densification, and it would be projected on an optical beam. Namely, if there is a limit in generally 
byway-izing a spot diameter from the diameter of the beam spot becoming settled based on the 
wavelength of an optical beam and information is recorded by the narrow track pitch beyond this 
limit, The inconvenience of two or more information of the "dark" (or ** 31) of the catoptric 
light 32 being simultaneously detected from each information pits 12a, 12b, and 12c of two or 
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more tracks, and it becoming impossible to perform information reproduction correctly, as shown 
in drawing 4 (c) had arisen. 

[0005]It is an optical disc provided with the record film which can be written in on the other 
hand, and development of the optical disc which can record information with high density is also 
demanded. It was made in order that this invention might solve such a technical problem, and it 
aims at providing the optical disc which can record information with high density, or the optical 
disc which can perform this recorded playback of information correctly. 
[0006] 

[Means for Solving the Problem]In order to solve an aforementioned problem, an optical disc of 
this invention was provided with a shutter layer for extracting a path of an optical beam 
irradiated via direct or an interlayer for read-out or writing on a substrate, and this shutter layer 
was constituted so that a semiconductor particulate might be contained. 
[0007] 

[Function]If an optical exposure is performed from the substrate side of the optical disc of this 
invention, a beam diameter will be extracted in the shutter layer containing a semiconductor 
particulate. 

[0008]That is, in a shutter layer, light penetrates only the place more than a certain light 
intensity, the penetration of light is controlled and a beam diameter is further extracted as the 
result in the other place. 
[0009] 

[Example]Hereafter, the optical disc of this invention is explained based on drawing 1 - drawing 
3. The optical disc 1 as the 1st example provided with what is called phase pits reproduced by 
recording using phase contrast is shown in drawing 1 . 

[0010]This optical disc 1 is provided with the substrate 11, the shutter layer 17 formed on this 
substrate 1 1 , and the light reflection layer 1 9 formed on this shutter layer 1 7. Said substrate 1 1 
usually makes disk form, the flat face 1 la is formed in the field by the side of the light source of 
the optical beam of the substrate 11, and two or more information pit sections 12 corresponding 
to information, including a sound, an image, etc., are formed in the field 1 lb of another side. 
[001 1]The substrate 1 1 is usually formed from various transparent resin materials, such as an 
acrylic resin, polycarbonate, and polyolefin system resin, and said information pit section 1 2 is 
usually simultaneously fabricated, when forming the substrate 1 1 by injection molding etc. 
[0012]On the information pit section 12 side of such a substrate 11, the shutter layer 17 for 
extracting the path of the optical beam irradiated for read-out or writing is formed. This shutter 
layer 17 in the matrix of glass or resin CdS, CdSe, CdS^Se^_^, GaAs, an amorphous silicon. At 

least one sort of semiconductor particulates selected from CdTe, CdSe, ZnO, ZnS, ZnSe, ZnTe, 
GaP, GaN, AlAs, AIR, AlSb, and amorphous SiC are distributed, and it is formed. 
[0013]Gontent of the semiconductor particulate contained in such a shutter layer 17 is made 
into about 5-70mol% more preferably than 1 -80-mol%. If condensation of semiconductor 
particulates will start, the inconvenience that it cannot exist as particles will arise, if this value 
exceeds 80-mol%, and this value will be less than [ lmol% ], the inconvenience that sufficient 
shutter effect is not acquired (the difference of the transmissivity by shutter opening and closing 
is small) will arise. 

[001 4]0. 1-50 nm of particle diameter of the semiconductor particulate to contain shall be 0.5~30 
nm more preferably. As a material of the matrix (parent) which distributes such a semiconductor 
particulate. Resin, such as glass, such as soda lime glass, alkali free glass, glass with low alkali 
content, and silica glass, polymethylmethacrylate, polycarbonate, polystyrene, amorphous 
polyolefine, epoxy, is used. It is needed for such a matrix material to have transparency sufficient 
on the wavelength of the light source to be used. 

[0015]The methods of making a matrix distribute a semiconductor particulate differ by whether a 
matrix is glass or it is resin. Namely, when a matrix material is glass, the glass containing the 
semiconductor constituent of ** high concentration is produced by rapid quenching. How to 
deposit a semiconductor particulate in glass by subsequent heat treatment, ** The method of 
growing up the glass thin film which contains a semiconductor particulate in the pore of porous 
glass by methods, such as the method of solidifying the solution in which the method with which 
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it is impregnated from the liquid phase or the gaseous phase, and ** semiconductor particulate 
distributed the semiconductor particulate by a sol gel process, and ** weld slag, from the 
gaseous phase, etc. are mentioned. 

[0016]On the other hand, when a matrix material is resin, mix the solution distributed by ** 
semiconductor particulate and the solution in which resin was dissolved, and this mixed liquor by 
the method of forming membranes with a spin coat method on a substrate, and methods, such as 
** weld slag and vacuum evaporation. The method of growing up the resin film containing a 
semiconductor particulate according to the gaseous phase, etc. are mentioned. 
[0017]Thus, the thickness of the shutter layer 17 formed shall be about 0.005-0.3 micrometer. 
An operation of the shutter layer 1 7 is explained based on drawing 3 . By providing the shutter 
layer of this invention, drawing 3 is an approximate account figure for explaining that the path of 
an optical beam is extracted further. That is, drawing 3 (a) is a beam profile in the state where a 
shutter layer is not provided, and drawing 3 (b) is a beam profile in the state where the shutter 
layer was provided, (a) And by providing a shutter layer, a beam diameter can be extracted 
remarkably and one ( drawing 3 (a)) record pit which was not able to be read conventionally can 
be certainly read so that the profile shown in (b) may show ( drawing 3 (b)). 
[0018]The optical beam wavelength for the target read-out of the optical disc of this invention 
or writing is 310-890 nm. 

According to the wavelength actually used concretely, the presentation of the shutter layer 1 7 is 
selected suitably. 

[0019]Thus, the light reflection layer 19 is formed on the formed shutter layer 17. The light 
reflection layer 19 comprises metal, such as Au, Ag, Cu, and aluminum, and this thing is formed 
with various vacuum film formation method, such as vacuum deposition, sputtering, and ion 
plating. The thickness of such a light reflection layer 19 shall be about 0.03-0.3 micrometer. 
[0020]Between the substrate 11 of this invention, and the shutter layer 17, and between the 
shutter layer 1 7 and the light reflection layer 1 9, various interlayers, such as ZnS, Si02. or these 

mixtures, may be provided. Furthermore on the light reflection layer 1 9, various protective films 
may be provided. 

[0021]It records on drawing 2 using the difference of reflectance, and the optical disc 2 provided 
with the pit which makes the so-called difference of the reproduced reflectance produce is 
shown in it as the 2nd example. This optical disc 2 is provided with the substrate 13, the shutter 
layer 17 formed on this substrate 13, and the record film 18 formed on this shutter layer 17. The 
record film 18 which a record pit is not formed like the 1st example on the surface of the 
substrate 13 used in this 2nd example, instead is mentioned later is formed, and a record pit 
section is formed in this record film 18. The shutter layer 17 is the same as that of it which is 
said 1 st example and was already explained. 

[0022]The record film 18 is formed from the material which can take the difference of 
reflectance by record of an optical exposure between the portion by which the optical exposure 
was carried out, and the portion by which an optical exposure was not carried out. When an 
example of such materials is given, there is a record film material phase change type [, such as 
an As-Te-germanium system which performs information using the phase change between 
crystalline substances as it is noncrystalline, a Sn-Te-Se system, TeOx (0< X<2), Sb2Se3, and 

^^2^^3' ^' recording material by the pit formation using organic-coloring-matter thin films, 

such as a thin film of an inorganic system of Te system material, cyanine dye, phthalocyanine 
dye, etc. are examples of record film 18 material. In addition, materials used for an optical 
magnetism memory, such as TbFeCo, GdCo, and PtCo, are also mentioned. 
[0023]Between the substrate 13 of the 2nd example of this invention, and the shutter layer 17, 
and between the shutter layer 1 7 and the record film 1 8, various interlayers, such as ZnS, Si02. 

or these mixtures, may be provided. 

[0024]On the record film 18. protective films, such as reflection films, such as Au, Ag, aluminum, 
and Cu, ZnS, SiO^, may be provided. Although this example has explained focusing on mainly 
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extracting the beam diameter of reading lighting, it cannot be overemphasized that the beam 
diameter of writing light is extracted, of course, and it can apply to high density recording. 
[0025] 

[Effect of the Invention]As stated above, in the optical disc of this invention. Have a shutter 
layer for extracting the path of the optical beam irradiated via direct or an interlayer for read- 
out or writing on a substrate, and this shutter layer, Since it constitutes so that a semiconductor 
particulate may be contained, information can be recorded with high density or the information 
recorded with high density can be reproduced correctly. 



[Translation done.] 
* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a half a piece of outline sectional view for explaining the structure of an example 
of the optical disc of this invention. 

[Drawing 2] It is a half a piece of outline sectional view for explaining the structure. of an example 
of other optical discs of this invention. 

[Drawing 3] By providing the shutter layer of this invention, it is an approximate account figure 
for explaining that the path of an optical beam is extracted further, (a) is a beam profile in the 
state where a shutter layer is not provided, and (b) is a beam profile in the state where the 
shutter layer was provided. 

[Drawing 4] (a) is a partial notching sectional view of an optical disc for the state where 
information was recorded to be shown, typically, and a figure for (b) to explain the principle of 
read-out and (c) are the figures for explaining the conventional inconvenience produced when 
playing the information recorded with high density. 
[Description of Notations] 

I, 2 — Optical disc 

II, 13 — Substrate 
1 7 — Shutter layer 
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©f-A-7'a7T-i'Jl/-r-&t3. (b) tii^f i^Jl^r^ 

[04.] (a) «t»#fi*5iaii3nfct*:ss^«s;W(c^-r 

/cfe©3e;f'-f ;^i'©SP;»^f9^#»rM@r*9. (b) 

um^m u ©Ms^rSiHj-r •2>/-ci{)©s . ( c ) 

^^S^B^-r -5.;^c«?)©B-Cife -5, 

11.1 3-«« 
c 1 7 •••i^-f 



[02] 



(5) 



^m^6 - 2 8 7 1 3 



(a) (b) xy^.y^)g 




(6) 



[m4] 
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